Express Mail No. E V504789636US 1 6NM02 1 27 

PATENT 



IN THE CLAIMS 

1 . (currently amended) A circular pole piece included in a magnetic 
circuit for magnetic resonance imaging (MRI), said circular pole piece 
comprisin g comprising: 

a center portion including the center of said circular pole pi e ce and piece and a 
first set having a plurality of directional magnetic sheet tiles layered based on 
directions of axes of easy magnetization; and 

a marginal portion including th e margin th e r e of, wher e in: th e 
p e rm e abilit v surrounding the center portion, wherein a permeability which said center 
portion made of a first soft magnetic material exhibits with an external magnetic field 
applied thereto is higher than th e p e rmeability a permeability of said marginal portion 
made of a second soft magnetic material. 

2. (currently amended) A circular pole piece according to Claim 1, 
wherein th e soft magn e tic mat e rials to b e mad e into said r e sp e ctiv e portions hav e 
diff e rent compositions. a composition of the first soft magnetic material is different 
than a composition of the second soft magnetic material. 

3. (currently amended) A circular pole piece according to Claim 1, 
wh e r e in: said c e nt e r portion mad e of a soft magn e tic mat e rial has a plurality of non 
dir e ctional magnetic st ee l sh ee t til e s lay e red with th e dir e ctions of the ax e s of e asy 
magn e tization thereof vari e d so that th e til e s will e xhibit a non dir e ctional prop e rty as 
a whol e ; wherein a first of the directions of easy magnetization of a first of the 
directional magnetic sheet tiles is different than a second of the directions of a second 
of the directional magnetic sheet tiles, the directional magnetic sheet tiles of the first 
set collectively exhibit a non-directional property and are made from steeK and said 
marginal portion mad e of a soft magn e tic material is form e d wit hi ncludes a second set 
of at least one non-directional magnetic steel sheet tilestile devoid of an axis of easy 
magnetization. 

4. (currently amended) A circular pole piece according to Claim 1 , 
wh e r e in: said c e nt e r portion mad e of a soft magn e tic mat e rial has a plurality of 



2 



Express Mail No. E V504789636US 1 6NM02 1 27 

PATENT 

dir e ctional magn e tic ot ee l sh ee t til e s layorod with th e dir e ctions of tho axes of easy 
magn e tization th e r e of vari e d so that tho tilos will e xhibit a non directional prop e rty as 
a whol e , and has a non directional magnetic ste e l she e t til e , which is d e void of an axis 
of e asy magn e tization, lay e r e d in combination with said dir e ctional magn e tic st ee l 
shoot tilos; wherein the first set includes at least one non-directional magnetic sheet tile 
devoid of an axis of easy magnetization and layered in combination with the 
directional magnetic sheet tiles of the first set, a first of the directions of easy 
magnetization of a first of the directional magnetic sheet tiles is different than a 
second of the directions of a second of the directional magnetic sheet tiles, the 
directional magnetic sheet tiles of the first set collectively exhibit a non-directional 
property and are made from steel, and said marginal portion mad e of a soft magn e tic 
mat e rial is form e d ^wk hincludes a second set of at least one non-directional magnetic 
steel sheet tilestile devoid of an axis of easy magnetization. 

5. (currently amended) A circular pole piece according to Claim 1, 
wh e r e in: said c e nt e r portion mad e of a soft magn e tic material has a plurality of 
dir e ctional magn e tic st ee l sh ee t tiles lay e r e d with th e directions of th e ax e s of e asy 
magn e tization th e r e of varied so that th e tiles will e xhibit a non dir e ctional prop e rty as 
a whol e ; and said marginal portion mad e of a soft magn e tic mat e rial has a plurality of 
dir e ctional magn e tic st ee l sh ee t til e s lay e r e d with th e dir e ctions of th e ax e s of e asy 
magn e tization thereof varied so that tho tilos will exhibit a non directional property as 
a whol e , and has a non dir e ctional magn e tic st ee l sh e et til e s, which is d e void of an 
axis of e asy magn e tization, lay e r e d in combination with said dir e ctional magn e tic 
ste e l she e t tiles. w herein a first of the directions of easy magnetization of a first of the 
directional magnetic sheet tiles in the first set is different than a second of the 
directions of a second of the directional magnetic sheet tiles in the first set, the 
directional magnetic sheet tiles of the first set collectively exhibit a non-directional 
property and are made from steel, the marginal portion includes a second set having a 
plurality of directional magnetic sheet tiles layered based on directions of easy 
magnetization, a first of the directions of easy magnetization of a first of the 
directional magnetic sheet tiles in the second set is different than a second of the 
directions of a second of the directional magnetic sheet tiles in the second set, the 
directional magnetic sheet tiles in the second set collectively exhibit a non-directional 
property, are made from steel, and layered in combination with at least one non- 

3 



Express Mail No. E V504789636US 1 6NM02 1 27 

PATENT 

directional magnetic sheet tile of the second set, and the at least one non-directional 
magnetic sheet tile of the second set devoid of an axis of easy magnetization. 

6. (currently amended) A circular pole piece according to Claim 1, 
wh e r e in said c e nter portion made of a s oft magnetic mat e rial and said marginal 
portion mad e of a soft magn e tic mat e rial hav e a plurality of dir e ctional magnetic stool 
sh ee t til e s lay e r e d with th e dir e ctions of th e ax e s of e asy magn e tization th e r e of vari e d 
so that th e til e s will e xhibit a non directional prop e rty as a whol e . wherein the 
marginal portion includes a second set having a plurality of directional magnetic 
sheet tiles layered based on directions of easy magnetization, a first of the directions 
of easy magnetization of a first of the directional sheet tiles in the second set is 
different than a second of the directions of a second of the directional sheet tiles in the 
second set, the directional sheet tiles in the second set collectively exhibit a non- 
directional property and are made from steel. 

7. (currently amended) A circular pole piece according to Claim 1 , 
wh e r e in said c e nt e r portion mad e of a soft magnetic material and said marginal 
portion mad e of a soft magn e tic mat e rial hav e a plurality of dir e ctional magnetic steel 
sh ee t til e s lay e r e d with th e directions of th e ax e s of easy magn e tization th e r e of vari e d 
so that the tiles will e xhibit a non directional prop e rty as a whol e , and have w herein a 
first of the directions of easy magnetization of a first of the directional magnetic sheet 
tiles in the first set is different than a second of the directions of a second of the 
directional magnetic sheet tiles in the first set, the directional magnetic sheet tiles of 
the first set collectively exhibit a non-directional property and are made from steel, 
the first set including at least one non-directional magnetic steel sheet til e, which is 
devoid of an axis of easy magn e tization, magnetization and layered in combination 
with said directional magnetic steel sheet tiles. 

8. (currently amended) A circular pole piece according to Claim 1, 
wh e r e in: said c e nt e r portion mad e of a soft magn e tic mat e rial and said marginal 
portion made of a soft magn e tic mat e rial hav e a plurality of dir e ctional magn e tic st ee l 
sh e et til e s layered with th e dir e ctions of tho axes of easy magn e tization th e r e of vari e d 
so that th e til e s will e xhibit a non dir e ctional prop e rty as a whol e ,and hav e aw herein 
the first set includes at least one non-directional magnetic sheet tile devoid of an axis 
of easy magnetization and layered in combination with the directional magnetic sheet 
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tiles of the first set, the marginal portion includes a second set having a plurality of 
directional magnetic sheet tiles layered based on directions of easy magnetization, a 
first of the directions of easy magnetization of a first of the directional magnetic sheet 
tiles in the second set is different than a second of the directions of a second of the 
directional magnetic sheet tiles in the second set, the directional magnetic sheet tiles 
in the second set collectively exhibit a non-directional property, are made from steel, 
and layered in combination with at least one non-directional magnetic steel sheet tile, 
which is the non-directional magnetic sheet tile of the second set devoid of an axis of 
easy magnetization, lay e red in combination with said directional magn e tic st ee l she e t 
tilest and the ratio a ratio of the at least one non-directional magnetic steel sheet tile in 
the second set to the directional magnetic st ee l sheet tiles in the second set is higher in 
said marginal portion mad e of a soft magn e tic mat e rial than in said cent e r portion 
mad e of a soft magn e tic material. a ratio of the at least one non-directional magnetic 
sheet tile in the first set to the directional magnetic sheet tiles in the first set. 

9. (currently amended) A circular pole piece according to Claim 1, 
wh e r e in: said c e nt e r portion mad e of a soft magnetic mat e rial has a plurality of 
dir e ctional magn e tic st ee l sh ee t til e s lay e red with th e dir e ctions of th e axes of e asy 
magn e tization ther e of vari e d so that th e til e s will e xhibit a non dir e ctional prop e rty as 
a whol e ; wherein a first of the directions of easy magnetization of a first of the 
directional magnetic sheet tiles is different than a second of the directions of a second 
of the directional magnetic sheet tiles, the directional magnetic sheet tiles of the first 
set collectively exhibit a non-directional property and are made from steel, and said 
marginal portion mad e of a soft magn e tic mat e rial is form e d wit h includes ferrite tiles. 

10. (currently amended) A circular pole piece according to Claim 1, 
wh e r e in: said c e nt e r portion made of a soft magn e tic mat e rial has a plurality of 
dir e ctional magn e tic st ee l sh ee t til e s layered with th e directions of the axes of easy 
magnetization th e r e of vari e d so that th e til e s will e xhibit a non dir e ctional prop e rty as 
a whol e , and has a wherein the first set includes at least one non-directional magnetic 
steel sheet tile , which is devoid of an axis of easy magn e tization, magnetization and 
layered in combination with said directional magnetic steel sheet tiles Kiles of the first 
set, a first of the directions of easy magnetization of a first of the directional magnetic 
sheet tiles is different than a second of the directions of a second of the directional 
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magnetic sheet tiles, the directional magnetic sheet tiles of the first set collectively 
exhibit a non-directional property and are made from steel and said marginal portion 
made of a soft magn e tic mat e rial is form e d vvit h includes ferrite tiles. 

1 1 . (currently amended) A circular pole piece according to Claim 1 , 
wherein said center portion made of a soft magn e tic material is form e d with i ncludes 
amorphous soft magnetic material tiles, and said marginal portion mad e of a soft 
magn e tic mat e rial is form e d vvith includes non-directional magnetic steel sheet tiles 
devoid of an axis of easy magnetization. 

12. (currently amended) A circular pole piece according to Claim 1, 
wherein said center portion mad e of a soft magn e tic mat e rial is formed wit h includes 
Parmalloy tiles, and said marginal portion made of a soft magnetic material is formed 
wit hincludes non-directional magnetic steel sheet tiles devoid of an axis of easy 
magnetization. 

13. (currently amended) A circular pole piece according to Claim 1, 
wherein said center portion mad e of a soft magnetic material is formed wit hi ncludes 
Parmalloy tiles, and said marginal portion made of a soft magn e tic mat e rial is form e d 
wit hincludes ferrite tiles. 

14. (currently amended) An MRI system comprising a circular pole piece 
comprisin gc omprising: 

a center portion made of a first soft magnetic material and m aterial; and 

a marginal portion made of a second soft magnetic material and including a set 
of at least one non-directional magnetic sheet tile devoid of an axis of easy 
magnetization , said marginal portion circumscribing said center portion, wherein the 
pormoabilit v a permeability which said center portion exhibits when an external 
magnetic field is applied thereto is higher than th e perm eabiht va permeability of said 
marginal portion when the external magnetic field is applied ther e to. a pplied. 
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